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I. INTRODUCTION AND SUMMARY OF RESULTS 


Introduction 


The purpose of this study was to develop and evaluate a 
method of forecasting housing demand in the medium-term 
period (five years). The technique used a unique 
application of regression analysis that has not been 


employed before in forecasting housing demand. 


An important aspect of the analysis was that it provided 
an estimation of the quantitative impact of specific 
economic and social factors on housing demand. Thus, it 
allowed for assessing the impact of different socio- 


economic scenarios on Ontario's housing market. 


A long-term housing requirements study was prepared LOX, 
the Ministry of Housing by Peter Barnard Associates Ltd. 
in February 1977. This study utilized the headship rate 
method, which has been the commonly used method of fore- 
casting housing requirements. (An explanation of the 
headship rate methodology is given in Appendix C). A 
comparison of the results obtained from the regression 
technique and the headship rate method is provided in 


Section V of the report. 


To assist in the understanding of the analysis, some basic 
definitions covering terminology used are provided in 


Appendix A. 


Methodology 


The approach adopted was to use the regression technique 
to predict total housing demand and rental housing demand, 
leaving estimated ownership demand as the residual. This 
was because in comparison with the rates of change in all 
other variables tested for the period 1961-1976, ownership 
demand changed much faster between 1971-1975. Consequently, 
a mathematically stable equation for ownership could not 
be developed. However, a simple regression equation was 
developed using the 25-64 population age group as the sole 
independent variable to forecast ownership demand. This 
was used as a valuable checking point against the residual 


component. 


The significance of a number of socio-economic factors was 
tested to determine how far they explained variation in 
the trend in housing demand. Results showed that in the 
case of total housing demand, two independent variables, 
namely the total population 15 years and over, and the 
average household size, were the most significant. Rental 
housing demand was heavily dependent on the trends in the 
combined 15-24 and over 64 age-group population. Other 
variables influencing rental housing demand that were used 
in the regression analysis were the unemployment rate, the 
number of divorces and the ratio of rent change to income 
change. (A detailed explanation of the methodology is 


provided in Section ITI). 


It is important to note that not all the significant 
factors were used in the selected regression equations, 

due to the problem of double-counting in terms of effect 

on total housing demand. Hence, complete "specification" 

of the factors influencing housing demand was not attempted, 
but rather an optimal set of regression equations were 


developed in terms of stability and predictive reliability. 


Summary 


e The results of the regression analysis predicted an 
average annual increase of 71,500 in total households 
and 17,500 in rental households for Ontario in the 
period 1976 to 1981. This left the annual ownership 


household component as 54,000 in the same period. 


@e Adding 2,200 units for a 3.0% annual vacancy allowance 
factor and 4,000 units for annual net replacement 
demand, average annual housing requirements were 
projected at 77,700 units with the rental component 


being 20,000 units and ownership 57,700 units. 


The forecasting method was tested by applying it to the 
period 1971-1976, for which actual figures are available. 
Table I.1 below compares these actual figures with those 
derived by the forecast method. From this table, it is 
apparent that the 'forecast' results were very close to 
actual figures, thus providing a good degree of confidence 


in the results for the period 1976-1981. (A detailed 


explanation of how the forecasting method was tested is 


provided in Section III). 


Tables. 


Regression Analysis Performance in Predicting 
Housing Demand by Tenure in Ontario 
DOF lantO. 1 99.6 


Average Annual Increase in Housing 
Demand 1971 to 1976 


Actual (Census) [Prediction | 


Units 


Variable 


Total Demand S020 


Rental Demand 26,802 
Ownership 


Demand 55,024 


() denotes under-forecast. 


Sources: Census data 1971 and 1976 

P.P.D.S.. Ministry of Housing. 
The following Table I.2 compares actual average annual 
increases in housing stock for the period 1971-1976 with 
forecasted average annual requirements for 1976-1981, in 
total and by tenure, and shows the percentage changes 
between actual increases in the earlier period and 


expected requirements in the forecast period. 


Table I.2 


Average Annual Increase in Housing 
Stock 1971-76 and Housing Requirements 


J 1976-198 lvby Tenure Lor Ontario 


Percentage 
diff. between the 
period 1976-81 and 
the earlier 5 Year 
period 1971-76 


Average Ann. 
Increase in 
Housing 

Sstock™ 1971= 
1976 


Average Ann. 
Increase in 
Housing 

Requirements 
1976-1981 


Variables 


Total Units oa, 262 We, OG (475) 
- Rental 

Units BieG 4a 4 20,000 (38.4) 
- Ownership 

Units SHeyey Sil Dr OO © a9) 


*Includes unoccupied housing stock 
but excludes collective dwellings. 


() Denotes a percentage decline. 
Source: Housing Stock: Census data. 
Housing Requirements: P.P.D.S. 
Ministry of Housing. 
@® As can be seen from Table I.2, a sharp downturn is 
predicted in housing demand, particularly rental housing 


demand, for the period 1976 to 1981 in comparison to 


the earlier five year period 1971 to 1976. 


@ While the regression analysis provided annual estimates 
for the forecast period, the method was shown to be best 
Suited for estimating total and average annual housing 


demand for the five year period 1976 to 1981. 


The nature of the regression method makes it useful 
as a medium-term (5 years) forecasting tool, since 
it is more difficult to predict changes in socio- 


economic variables over the long-term period. 


II. METHODOLOGY 


As explained in the Introduction (Section I), the overall 
approach undertaken was to forecast total housing demand 
and rental housing demand leaving ownership demand as the 


residual component. 


Census data on households by type of tenure were used as 
a measurement of total housing demand and its rental and 
ownership components. The latest data used were from the 
1976 Census. The various stages involved in the forecasting 


process are described below. 


AS 2fotail Housing Demand 


An initial analysis was carried out using data for the 


following socio-economic variables (period 1961-1976). 


- Over 15 aged population (Ontario) 


- Shelter component of the Consumer Price 
Indexi({ Toronto) 


- Average Resale Prices in Ontario 


- Residential Construction Cost Index 
(Ontario) 


- Unemployment Rate in Ontario 
- Net Migration (Ontario) 


- Total Mortgage Loans for New Residential 
Construction in Ontario 


- Personal Income per Capita (Ontario) 


*Data are not available for Ontario. 


- Ratio of Shelter Costs/Personal Income 
per Capita (Ontario) 


- Average Household Size in Ontario. 


After some consideration of the results of testing these 
variables for their effect on total housing demand, it was 
decided to use a regression equation which only utilized 

two of these variables: namely, the over-15 aged 
population, .and the average household size. The main 
reason for this decision was that it avoided the danger of 
double counting effects. Also, these two variables by their 
nature incorporate the essential trends in the other 
variables. Thus, the net migration factor has an effect on 
population growth, while the relative trends in cost and 


income factors influence average household size. 


The projections of the over-15 aged population in Ontario 
from 1976 to 1981 were obtained from Central Statistical 
Services, Ministry of Treasury and Economics, and assumed 
a low fertility rate of 1.61% by 1986 "andgasnetsmigration 
factor of 25,000 persons per annum. + The projected trend 
to 1981 in average household size was based on the long- 
term historical trend from 1961 to 1976. Thus, the 


indirect assumption is that the anticipated socio-economic 


Ontario Short-Term Population Projections 
1975-1986. The projected population 
trends to 1981 by age-group developed in 
this study were applied to the 1976 Census 
data base. 


environment to 1981 will lead to a slowing in the rate of 
decrease in average household size compared with that which 


occurred in the period 1971 to 1976. 


Table II.1 below shows the past and projected trends in 


the two selected independent variables. 
Table i. 


Actual Data and Forecasts 
of Selected Independent Variables 
Ontario, 1961-1981 


Over 15-Aged Population 


Average 
Annual 
Increace 


Average Household Size 


Average 
Annual 
Increase 
(Decrease) 


Number of 
Persons 


FSG 1 4,228,343 

1966 E7750 7199 (0.54) 
L971 5,494,605 (gliel 1) 
£976 6,190,690 ClO) 
Borecase 

1L98h 6,774,462 ite2o) 


Sources: Actuals: Census Data 


Forecasts: Population: Central Statistical 
Services, Ministry of 
Treasury and Economics 


Household #Size: P.P.D.S& Ministry 
of Housing. 
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The selected regression equation's predictive ability 
was tested for the period 1971 to 1976 inclusive, using 


the data for the period LOGI Wo L9tlwe (Section II}. 


The regression equation was then used to forecast total 
housing demand in Ontario for the five-year period 1976 


to 198i. (Section IV). 


To develop a forecast range for total housing demand in 
Ontario for this period, variations in average household 
size were used with the population projections remaining 
unchanged. As a first approximation, average household 
size projections were made on the basis of different 


historical trends as shown in Chart II.1 below. 
CGharaterlelee|: 


Alternative Projections af Average Household 
Size for 1981 Based on Different Historical Trends 


Number of Persons 
Per Household 


fee 


0 | 


151-1976 USGI = VOT 1966=19'7.6 oe) © 


SOUrCE si) Per. Deoe paMiIntetrymom HOlveina, 


ail 


The next step was to develop low and high assumptions 
for average household size, using the regression 
technique, based on actual low and high annual changes 


for five year periods since 1961. 


The technical details and results of the regression 
equations used to forecast total housing demand are 


described in Appendix B. 


B. Rental Housing Demand 


The initial analysis involved testing the effect of the 
following socio-economic variables on rental housing 


demand. 


- Combined 15-24 and over 64 aged population 
- Average Weekly Wages and Salaries (Ontario) 


- Rent Component of the Consumer Price Index* 
(Canda) 


- Unemployment Rate (Ontario) 

- Number of Divorces (Ontario) 

- Vacancy Rate (Toronto CMA)* 

- Rate of Urbanization (Ontario) 


- Ratio of Rent to Income (Ontario) 


The results indicated the existence of a 'dominant' 
variable, notably the combined 15-24 and >64 aged 


population whose trend showed a very high correlation 


a . 
Data are not available for Ontario. 


iby 


with the trend in rental households. This population 
variable was dominant in terms of explaining most of 

the variation in the dependent variable, i.e., rental 
households, and also in correlating highly with the other 
independent variables so that their effect on rental 
demand could not be properly measured. Hence, it was 
decided that the best approach would be to develop a two- 


regression equation analysis. 


The first equation used the combined 15-24 and >64 aged 
population as the sole independent variable, in a simple 
regression analysis. The close relationship existing 
between this population variable and rental households 
is illustrated in Chart fl.2) which ~shows the similarity 
in the five-year period percentage change trend using 


census data. 


oe 


Chart «1k. 2 


Percentage Change in Rental Households and 
the Combined 15-24 and > 64 Aged Population 
by Five-Year Periods 


ao SS Rental Households 


15-24 and > 64 
Population 


Percent 
Change 


35—0 


161-1966 IG 6-80 he. oy Aaa Ss 19767 LOS hltorecast,) 


Sources) Actuals: Census Data 


Forecast: P.P.D.S., Ministry ,of Housing 


The predictive ability of the basic cquation was tested 


for the five-year period 1971 to 1976. (Section III) 


The second equation involved a multiple regression using 


the following selected independent variables. 


- number of divorces 
- unemployment rate 


- ratio of rent change to income change. 


In this regression, the population effect on rental demand 


was excluded so as to measure the effect of these socio- 
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economic factors on rental demand. A rental demand 
forecast for the period 1976 to 1981 was then developed 


using this combined two-equation analysis. 


Projections of the independent variables were produced 
by examining the historical trends since 1961, and taking 
a consensus of the short-term economic forecasts prepared 
by government and private industry organizations. The 


forecasts of the selected socio-economic factors are 


provided in Table II.2. 


a 
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Lil. , TESTING: THE PREDICTIVE ABLELITY OF 
THE REGRESSION ANALYSIS 


The observed data period was taken from 1961 to 1971 
inclusive. The actual data for the selected independent 
variables were used for the 'forecast' period 1971 to 1976. 


The results were as follows: 


e The average annual increase in total housing demand 
for the five year period was predicted at 85,500 units. 
This was only 4.5% higher than the actual increase 


based on census data. 


e An even better prediction was achieved with the rental 
housing demand analysis which estimated an average 
annual increase of 26,100 units. This under-estimated 


the actual increase by only 2.6%. 


e An increasing trend in annual growth was predicted for 
total housing demand. Intuitively, this trend makes 
good sense given the strong economic expansion in the 
early 1970's with rising real incomes combined with 
the peak inflow of the ‘post-war baby boom" population 


into the ‘household forming' 20-to-34 age group. 


@e Table III.1 below, provides a summary of the 
predictions and their variation from actuals based 


on census data. 


ae 


e Since the results of this forecast method are some- 
what lower than generally accepted figures, it is 
useful for predictive purposes that the testing results 
for the period 1971-76 were somewhat higher than 
actual figures. This indicates that the forecast 
results for 1976-81 are more likely to be overstated 


than understated. 


Tablewlii.t 


Regression Analysis Performance in Predicting 
Housing Demand by Tenure in Ontario* 
LoL ow Log 


Average Annual Increase in Housing 
Demand 1971 to 1976 


Actual (Census) 


Variables Difference 


Total Demand 


Rental 
Demand 


Ownership 
Demand 


*Excludes vacancy rate allowance and 
net replacement demand factors. 


() Denotes under-forecast. 


Sources: Census data 1971 and 1976 
P.P.D.S. Ministry of) Housing, 


18 


LV FORECAST OF HOUSING DEMAND BY TENURE 


As mentioned in Section I, while the regression analysis 
provided annual estimates of total housing demand, the 
results were considered to be most useful on an average 
annual basis tor the five-year period 1976 to 1981. The 
primary reason for this condition is that the method is 
not sensitive enough to accurately predict the annual 
fluctuations in household growth caused by short-term 
changes in economic conditions. The forecast results will 
be discussed in this section, then the tenure pattern 

and the possible forecast range. The demand outlook will 
then be completed by developing a forecast of average 
annual housing requirements by tenure for the five-year 


period 1976-1981. 


A. Total Housing Demand 


Using the multiple regression method (referred to in 
Section II and Appendix B) which utilized the over-15 

aged population and the average household size in Ontario 
as independent variables, an average annual increase in 
total housing demand of 71,500 units was predicted for 

the period 1976 to 1981. The results showed that the 
change projected in average household size was responsible 
for 25,300 units or 35% of the average annual increase 

in total housing demand. This substantial quantitative 


impact confirmed the importance of supporting the 


9 


projection of average household size with sound intuitive 
reasoning on the socio-economic outlook for the period 


1976 to 1981, as discussed in Section II. 


The annual estimates of total housing demand served a 
useful purpose in indicating the future growth pattern. 
The results showed a decreasing trend in housing demand 
for the forecast period 1976 to 1981, with an estimated 
decline from about 73,000 units per annum in 1977 to under 


70,000 units by 1981. 


The projected slowdown in population growth and the 
anticipated levelling out in the decrease of average 
household size were translated by the regression method 
into a decline of 10,000 households per annum from the 
average annual increase in total households that occurred 
in the period 1971 to 1976. Table IV.1, below, compares 
the percentage change in total households with the over-15 
aged population, and also relates it to the decreasing 


trend in the average number of persons per household. 
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tableslV.L 


Trends in Total Households, over-15 Aged 
Population and Average Household Size in Ontario 
LeGletorLaoe 


Decrease in 
Average 
Household 
Size 


Total Percentage Change 


Over-15 Aged 
Total Households Population 


Five-Year 
Periods 


1961-1966 On 
1966-1971 OZ 
1971-1976 0.3 
FOLECASC. 


1976-193. 


SOULCES =) Census bata 
Central Statistical Services, 
Ministry of Treasury and Economics. 
PLPLD.o., Ministry of Housings 


Despite the slowdown in population, total household growth 
remained at a high level in the period 1971 to 1976 due to 


the more rapid decrease in average household size. 


While there were other socio-economic factors which had a 
significant effect on total housing demand, they were not 
used because of the likelihood of double counting their 
quantitative effect. It was assumed that the effect of a 
change in average household size would absorb the impact 
of other socio-economic factors since such variables as 
shelter costs, unemployment and personal income growth are 


considered to have a direct effect on average household size. 


( 
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B. Rental Housing Demand 


The two-equation regression analysis described in 
Section II indicated an average annual increase in 
rental demand of 17,500 units for the period 1976 to 
1981. This represented about a 9,300 unit decline per 
annum from the average annual increase in the previous 


five-year period as shown in Chart IV.1 below. 
Char tel Vet 


Average Annual Increase in Rental Households 


inwmOntario by Five-Year Periods 


000) 


units 


40 


35 


30 


25 


20 


5 
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1961-1966 1966-1971 1971-1976 1976-1981 
(forecast) 
Sources: Actuals: Census Data 
Forecast: P2P. Dis. Ministry of Housing 


a2 


The results of the analysis supported the intuitive 
reasoning that a slower rate of increase in rental 
demand could be expected in the future, given an aging 
of the population structure, and the combined effect of 
rising real incomes and a consumer preference for owner- 


ship. 


It should be noted that a complete specification of all 
the factors affecting rental housing demand was not 
possible because of the effect of government intervention 
into the market which altered historic relationships. 

As an example, the ownership/rental costs ratio proved 

to have a substantial effect as an independent variable 
but was not used due to regulation of the rental market 


through Rent Review. 


Cx Ownership Housing Demand 


Ownership demand was treated as a residual component in 

the analysis because of the greater stability of the 
historical trend in rental households, which permitted a 

more effective regression analysis of the rental component 
compared to the ownership component. On this basis, ownership 
housing requirements were projected at an average annual 
increase of 54,000 whits for the period 1976 tog9381. 

However, a separate simple regression analysis was carried 
out On Ownership demand to serve as a checking point for 

the forecast. The 25 to 64 aged population was used as 


the sole independent variable. The results indicated an 
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average annual increase of about 50,000 units in owner- 
ship demand for the period 1976 to 1981, thus adding 
support to the reliability of the forecast of total 


housing demand. 
D. Forecast Range 


The essential value of the projected maximum and minimum 
demand levels was that they provided useful limits to 

the most likely forecast, as well as indicating the 
sensitivity of housing demand to socio-economic conditions, 


especially demographic trends. 


Table IV.2 provides a forecast range of housing demand 


by tenure, based on the methodology described in Section II. 
Table IV.2 


Average Annual Increase in Housing Demand* 


by Tenure) /Ontaniosl9 76-198 


Total Housing | Rental Housing | Ownership 
Demand Demand Housing Demand 


Dio 2.00 


Outlook 


Optimistic 
Most Likely 54,000 


Pessimistic 


*Excludes vacancy rate allowance and net 
replacement demand factors. 


Source:’ P.P.D.o., anistry of Housing 
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The results of the regression analysis for the 
pessimistic outlook showed an average annual decrease 
in average household size of .92 from 3.1 persons in 
1976. This assumption increased the housing demand 
forecast based on the basic population projection by 
approximately 17,800 units per annum. In contrast, the 
high assumption of .067 average annual decrease used in 
the optimistic outlook accounted for about 44,000 units 
representing just over 57% of the total requirements 
forecast. (Note that the population projection was kept 
constant for both high and low assumptions on average 


household size). 


E. Total Housing Requirements 


It is necessary to add a vacancy allowance, and a net 
replacement demand factor to the household growth to 


obtain total housing requirements. 


There is no established method of determining what is a 
"normal' vacancy level. The traditional method of 
estimating this component of total housing requirements 
has been to derive it from an examination of the 
historical trend in vacancy rate statistics prepared by 
C.M.H.C. However, recent research undertaken by the 
Ministry of Housang has” indicated that -C.M.H.c. statistics 
may have under-estimated the vacancy rate situation. 


Also, since there has been an absence, in previous studies 


25 


on housing requirements, of a commonly-accepted percentage 
of total stock that can be considered as a 'normal' 
vacancy level, a new method of establishing a ‘'normal' 
vacancy allowance is being investigated utilizing Census 


data on unoccupied stock by tenure. 


For the purposes of this study, a vacancy allowance 
factor of approximately 3.0% of total annual household 
growth was used, because this appears to be the factor 


which is presently most commonly accepted. 


Another component of housing requirements is the number 

of housing units needed to replace existing units which 

are withdrawn from the existing stock through demolitions and 
abandonments. While net replacement demand is relatively 
stable over the long-term period, it may be subject to 
considerable short-term fluctuation due to government 
action through, say, urban renewal and highway construction. 
An annual net replacement demand factor of .14% of total 
housing stock was used based on the historic relationship 
of demolitions to total housing stock over the 1966-1976 
period. (This was identical to the method used in the 


Barnard study). 


An average annual requirement of 2,200 units for the 
vacancy allowance and 4,000 units for net replacement 
demand for Ontario in the period 1976-1981 were derived 


using the above assumptions. 
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Thus total average annual housing requirements for 
Ontario in the period 1976 to 1981 were projected at 
77,700 units. Table IV.3 below provides the forecast 
range for average annual housing requirements for 
Ontario over the 1976-1981 period using the assumptions 
described above, for the vacancy allowance and net 


replacement demand. 
NabhesiV.s 


Average Annual Increase in Housing Requirements* 


Bye lenures, OnraniOnl ios LIel 


Requirements (Units) 
Ownership 


Outlook 


Optimistic 62,200 


Most Likely Day OO) 


Pessimistic 52,600 


*Includes adjustments for vacancy 
allowance and net replacement demand. 


Sources sAbePaD.S. MIMS ELY OGeHoOuSs Tig. 
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V. COMPARTSON OF THE REGRESSION ANALYSIS 
WITH THE HEADSHTP RATE METHOD 


The commonly used method of forecasting housing demand 


has been by projecting headship rates (i.e. the number 
of persons within a specific age-group who are household 
heads) and applying these rates to projected population 
by age-groups. To develop the forecast by tenure, the 
tenure pattern was extrapolated from the historical 
trend and then applied to total households. The 

purpose of this section will be to compare how well the 
headship rate method performed in forecasting housing 
demand in the period 1971 to 1976 in comparison to the 
multiple regression method, and then to show how the two 
methods differ in their forecasts for the period 1976 

to 1981. Appendix C describes the methodology used in 
developing the housing demand forecasts by the headship 
rate method. It should be noted that the estimations of 
housing requirements for the vacancy allowance and 

also for net replacement demand have been omitted from 
this comparison in order to highlight the difference 


between the two methods in their household forecasts. 


The variations of the forecasts from the actual Census 
data an the period 197) ro L976, are jandicated, in. 
Table V.1 illustrating the greater accuracy of the 


regression analysis forecast. 
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Table v.l 


Comparison of Alternative Forecasts of Housing 
Demand by Tenure for Ontario in the 
Period 1971 to 1976 


Average Annual Increase in Housing Demand 


Actual (Census) | Regression Method | Headship Rate Method 


81,826 85,500 
26 , 802 26,100 
55,024 59,400 


- Ownership 


Sources: Actuals: Census Data 1971, 1976 Forecasts: 
P.P.D.S. Ministry of Housing 


(=) Denotes a shortfall in the forecast. 


The under-estimation by the headship rate method was due 

to the headship rates increasing faster than the long- 

term average growth as a result of the changing profile 

of the population age-group structure and economic factors 
such as rising real incomes. These factors also explained 
the inability of the method to predict the fundamental shift 
in the tenure pattern involving a decrease in the rental 
proportion. The greater sensitivity of the regression 
method enabled it to pick up this changing trend with 


reasonable accuracy. 


In comparing the forecasts for the period 1976 to 1981, 
considerable differences continued to exist between the 


two methods, as shown in Table V.2. 
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Table Whew 


Comparison of Alternative Forecasts of Housing 
Demand by Tenure for Ontario in the 
Period 1976 to 1981 


Average Annual Increase in Housing Demand 
: (1) . 
Regression Method | Headship Rate Method} Difference (2) -(1) 


otal Units 714,500 
- Rental 17,500 
- Ownership ao I0U 


( ) Denotes a negative difference. 


Source: P.P.D.S. Ministry of Housing. 


Based on past results it would appear that the headship 
rate method is continuing to over-estimate rental house- 
hold growth. At the same time the regression method 
appears to be sufficiently flexible to incorporate such 
factors as the aging of the population structure, 

and the level of unemployment, in predicting a 

decline in the average annual increase in housing demand 


as well as a definite shift in the tenure pattern. 


A major drawback of the headship rate method is that the 
factors influencing housing demand are not made explicit 
in the analysis. In contrast, the regression method 
develops quantitative estimates of the impact of specific 


socio-economic factors on housing demand. 


In conclusion, the headship rate method places too much 
emphasis on the past ability of the 'potential household 


head' age-group population to form new households, so 
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that there is no sensitivity to shifting medium-term 
trends in housing demand. In comparison, the regres- 
Sion method provides greater forecasting flexibility 
assuming that the mathematical relationship between 
housing demand and the significant socio-economic 


factors holds true. 


The two methods tend to complement each other with 
their differing characteristics, since the regression 
method is only useful as a medium-term forecasting 
tool, while the headship rate method is primarily use- 
ful in developing long-term projections of household 


growth. 


Sy 


VI. CONCLUSIONS 


The results of this study highlight a general advantage 
of regression analysis for a medium-term forecast, namely 
it translates the impact of socio-economic factors on the 
forecasted variable into quantitative terms. Thus, in 
terms of the housing market, it provides a valuable 
bench-mark to any intuitive reasoning on the effect of 
future socio-economic conditions on housing demand. At 
the same time, this benefit pinpoints the two major short- 
comings of the method. As mentioned previously, it is 
virtually impossible to completely specify all the 
factors influencing the dependent (i.e., the forecasted) 
variable. Hence, there is always the possibility that an 
important variable may be omitted from the analysis which 
would affect the forecast. The other main weakness of 
the method is that its forecasting accuracy is dependent 


on the accuracy in forecasting the independent variables. 


The reliability of regression analysis in forecasting 
housing demand by tenure has already been illustrated in 
Sections III and V. The next step which is described 
below was to examine the implications of the forecast 
of housing requirements using this method regarding 


the supply side of the housing market in Ontario. 


a2 


The average annual housing requirement for Ontario 
predicted by the regression method for the period 1971 
to 1977 was 89,400 units. The average annual number 
of completions in the same period was 90,300 units, 
thus indicating that there aes a virtual equilibrium 
position in the Ontario housing market by the end of 


ate 


In examining the yearly differences between the com- 
pletions rate and housing requirements as illustrated 
in Table VI.1, it can be seen that an excess supply 
situation existed in the years 1972, 1973, 1974, 
fostered by the expansionary economic conditions. 

This was followed by a two-year adjustment period 
(1975, 1976) of excess demand, as housing supply slowed 
down with rising costs and an excessive inventory 
position. Finally, 1977 was a stable market situation 
with the supply and demand for housing virtually in 


equilibrium. 
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Table VI.1 


Relationship of Housing Requirements* 
to Housing Supply in Ontario 
ET LeCOeUs 7 7 


et 
Incr. in |Vacancy Replacement] Housing | # of | Absolute 
Households |Rate Allow.JDemand Completions! Difference 


82,100 96,438 ( 8,638) 
82,100 98 , 262 (10,462) 
84,900 104, 360 (13,660) 
86, 300 81,865 10,535 
92,300 80,302 18,398 


135200 OU, 77 C017) 


500, 900 541,944 ( 5,544) 


( ) denotes an excess Supply. position 


* all forecasts have been rounded to the nearest hundred. 


SOURCES: Completions Data: C.M.H.C. Housing Statistics 
Requirements: P.P.D.S., Ministry of Housing. 


The average annual rental housing requirement for Ontario 
in the same period 1971 to 1977 was predicted at 26,600 
units € iuneludes 1,750 units per annum for vacancy 
allowance and net replacement demand) leaving the owner- 
ship housing requirement component at 62,800 units. 

While no official statistics exist on dwelling unit com- 
pletions by tenure it was estimated that rental unit 
completions averaged about 24,800 units per annum, with 
ownership unit completions averaging 65,500 units, in the 


period 1971 to 1977. Thus a disequilibrium position 
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within the tenure pattern of the housing market was re- 
vealed of approximately 1,800 units per annum excess 
rental demand, and an excess ownership unit supply of 
about 2).700°units: per anmumeins the,perLtodeLos/T ico 1977. 
In total numbers, by the end of 1977, it was estimated 
that an excess rental demand of 10,800 units, and an 
excess ownership unit supply of about 16,200 units 
existed. An examination of the housing market has 
indicated that this disequilibrium position was 


accentuated in the two latter years (1976 and 1977). 


Based on projected average annual housing requirements of 

17, (00) UNLeES- 1n. thes perlogalor Gutowloug) soectron Ly) jand 
given the average annual rate of completions for the period 
LOW? to L979 of Tsr200 unses™ (accua completions OL tO py in 
1977, and a short-term forecast of 81,000 in 1978 and 73,000 
in 1979), a completions! ratenofi gust. under 777000mnmits in 
1980 and 1981 would be sufficient to keep supply and demand 


in the total housing market in relative equilibrium. 


There are two main ways that the regression method of fore- 
casting housing demand can be effectively utilized. 

Firstly, it can be used as a medium-term (5 years) fore- 
casting method, thereby complementing short-term (annual) 
forecasts based on interpretation of current economic con- 
ditions, and long-term (10 years or more) forecasts that can 
be developed using the headship rate method (see Appendix C 


for methodology). 
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Secondly, the coefficients that are obtained from the 
regression method can be utilized in developing 
quantitative bench-marks for significant relationships 


existing between socio-economic factors and housing 


demand. 


APPENDIX A 


DEFINITIONS AND ASSUMPTIONS 


DEFINITIONS 


Correlation 


This is the statistical term for the degree of asso- 
ciation between two variables. 


Dependent Variable 


Is the variable whose value is estimated for a given 
value(s) of another variable(s). 


In this forecast, for example, the dependent variable, 
total number of housing units required, was 83,600 
when the value of another variable, average household 
size was 2.8 and 71,000 units when average household 
size was 3.0. 


Independent Variable 


Is the variable whose observed and predicted values are 
used for the estimation of the value of a dependent 
variable. 


(Following the example used above, the independent 
variable was average household size.) 


Linear Regression 


Describes the relationship between two variables 
which can be represented by a straight line. 


Multiple Regression 


Describes the degree of relationship existing between 
three or more variables which can be expressed as a 
regression equation for estimating a dependent 
variable, x, from several independent variables 
(X55 Xa, xX) in oLunctaonal motation: (x x 


ASSUMPTIONS 


The mathematical relationship between the dependent 
and the independent variables that is developed by .the 
regression technique is assumed to hold true in the 
real world situation. While the absolute exactness 

of this relationship cannot be expected, 

it does provide a quantitative bench-mark in the pro- 
jection of the dependent variable. In order to 
increase the credibility of the projection it was 
important that the mathematical relationship should be 
capable of being supported by sound intuitive reasoning 
concerning the difference between potential and 
effective demand for housing. 


Theoretically, the total number of single unattached 
adults and married couples represents the total 
otential demand for housing, because each single 
adult and each couple can be said to represent a 
separate household and therefore, to require a 


separate dwelling unit. In practice, the effective 
demand for housing depends on the number of separate 
households actually formed. The difference is 


explained by socio-economic factors such as net migra- 
tion and the level of unemployment, because these 
factors influence, for example, the ability of young 
Single adults to leave the family home and occupy a 
separate unit. Hence, the regression analysis in 
using existing households as the dependent variable, 
is attempting to estimate effective housing demand 

in the medium-term period (five years). 


APPENDIX B 


TECHNICAL EXPLANATION OF THE REGRESSION METHOD 


I. UNDERLYING THEORY 


The mathematical methods used in this housing demand 
forecast assume that change in housing demand operates 
according to a theoretical mechanism of housing stock 
growth. This conceptual explanation is not intended 
to be complete, but to some extent, it must be con- 
Sidered realistic before the mathematical results can 
be considered realistic. 


The growth of housing stock is an evolutionary process 
that is primarily governed by population growth. 
However, at any given point in time, change occurring 
in various intervening factors can affect the rate of 
stock growth or division of total stock between owner- 
ship and rental. Examples of intervening factors 

are household size and the unemployment rate. 


In the absence of continued change among intervening 
factors, further evolution of housing stock reverts 
to a growth rate primarily governed by population 
growth. In general, static levels of intervening 
factors do not permanently change the basic rela- 
tionships between stock and population. However, 
persistently high levels of change among intervening 
factors eventually alters the underlying relationship. 


The growth of housing stock is an evolutionary pro- 
cess, and the final outcome is not a fixed. result. 
Final outcomes are cumulative results of the basic 
underlying relationship in combination with a 
particular set of intervening factors over time. 
Particular combinations of intervening factors may or 
May not occur for a single housing market 


II. DATA 


A. Total Demand 


The following measures were utilized in forecasting 
total demand. 


* Annual estimates of the number 
of Ontario households, 1961-1976. 


@e Annual estimates of Ontario 
population older than 15 
years,..1961~-1976.. 


@ Annual change in households 
population and average 
household size. 


e Annual forecasts for average 


household size and popula- 
won, 9) (ii ele. 


B. Rental Demand 


The following measures were utilized in forecasting 


rental demand. 


e Annual estimates of rental 
households 1961-1976. 


e Annual estimates of Ontario 
population younger than 26 
years and older than 64 
years, 1961-1976. 


e Annual change in the following 


variables listed below: 
- Rental Households 


- Population aged less than 
and greater than 64, 


- The unemployment rate, 


=) NUMbeE Of danvornces. 
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- Rent-to-income ratio... The rent— 
to-income ratio was computed by 
dividing rental cost index by 


wage index scores. 


@e Forecasts for change in population, 
divorces, unemployment rate and 


Gross Debt Service (G.D.S.) 
ratio. 


Data were obtained from both Ministry of Treasury 


and Economics and STATCAN sources. 
were not available for all measures, 


Annual estimates 
and linear 


interpolation between census years was used to 


produce annual estimates where necessary. In the 
case of annual forecasts, a STATCAN extrapolation 
formula was used. Average household size was fore- 
cast from a series of regression equations. 


III. Forecast Methods 


Simple regression equations were derived from observed 
and interpolated data from 1961 to 1976. An equation 
that described the relationship between total house- 
holds (proxy for total housing stock) and population 
greater than 15 years was calculated for total stock. 
An equation between rental households (rental stock) 
and population aged from 15 to 25 and greater than 64 
years of age was calculated for rental stock. 


A multiple regression equation was derived that 
described the relationship between annual change in 
total households and change among various socio- 
economic factors. Population change was entered into 
the “equation ‘as ia “eontrobling variables “tA tsamilar 
equation was derived for rental households. 


The above steps provided a population equation and a 
socio-economic equation for total households and also 
for rental households. Forecasts for a particular 
year were obtained by substituting forecasts for 
rental or total households due to population growth. 
Socio-economic equations forecasted changes in house- 
holds due to change among socio-economic factors. 

A total of population and socio-economic effects pro- 
vided an overall forecast for a particular year. 
Ownership household forecasts were obtained by sub- 
tracting rental from total forecasts. An independent 
simple regression analysis using the population age 
group 25-64 was then run as a check on ownership 
demand. 


All four regression equations that were derived from 
observed and interpolated data were solved using 
1977 forecasts for independent variables. Total and 
rental household forecasts were obtained by summing 
population and socio-economic effects results from 
overall 1977 forecasts. 


Forecasts for each subsequent year (1978-1981) were 
obtained by recalculating the population equations. 
Data from the oldest year included were eliminated 

and the most recent forecast was included as data. 

For example, 1977 forecasts were obtained from observed 
and interpolated data from 1961-1976. 1978 forecasts 
were obtained from 1962 to 1976 observed data and 1977 
forecast data. The equations that described socio- 
economic factors were not recalculated. Forecasts for 
independent variables in the desired year were sub- 
stituted into socio-economic equations and the 
recalculated population equations. 


Notes 


e Coefficients of determination (x7) for,.all,popula- 
tion equations exceeded .995. All regression 
coefficients (b) were between .50 and .60. 


@ All multiple correlation coefficients (R2) fox 
socio-economic equations exceeded .85. 
Coefficients of determination among independent 
variables were less than .25. 


e The use of two equations to estimate overall fore- 
casts is not a mathematically exact method. A 
small amount of socio-economic effects were double 
counted. The amount of over-lap was small, and the 
results were not greatly affected. 


APPENDIX C 


FORECAST OF HOUSING DEMAND BY TENURE 
IN ONTARIO FOR THE PERIODS 
1971-1976 AND 1976-1981 
USING THE HEADSHIP RATE METHOD 


The headship rate is defined as the proportion of 
household heads in a given population grouping. In 
this forecast, family and non-family headship rates 
were projected assuming a continuation of previous 
trends towards new household formation by the same 
population. These estimated headship rates were then 
applied to the population forecast by age to derive 
an estimate of the total number of households, family 
and non-family for the forecast period. The tenure 
forecasts were derived by extrapolation of the long 
term trend in the tenure pattern. This method is 
identical to that used in the Report "Ontario Housing 
Requirements 1976-2001" prepared by P. Barnard 
Associates Ltd. and also in Statistics Canada's 
“Household and Family Projections for Canada and the 
Provinces to 2001". The vopulation projections by 
age were obtained from the Central Statistical 
Services, Ministry of Treasury and Economics, and 
were based on a low fertility rate assumption of 

1.61 by 1986 and an annual net migration of 25,000 
persons. 


FORECAST 1971 to 1976 


The family and non-family headship rates by ten year 
age groupings were projected to 1976, based on the 
past trends as described in the Appendices to the 
Report "Ontario Housing Requirements 1976-2001" by 
P. Barnard Associates Ltd. and as shown in 

Table C.1 below. 


15 


25 


35 


45 


io 


65+ 


Table Cab 


Projecced Headship Rates to 1976 


Non-Fam_ 


Population 1971 (Census) 1976 Forecast 

24 04 
34 -06 
44 04 
54 .06 
64 4517, 

£26 

“Sources: D1I971y “Census data 


1976: Appendices to the Report "Ontario 
Housing Requirements 1976-2001" 
P. Barnard Associates Ltd. 


These projected headship rates were then applied to 
the 1976 census population by age groups, to derive 
households, by the same age groups as given in 
Table C.2 below. 


Table ¢C.2 


1976 Forecast of Population and Households 


by Specific Age Groups 


1971 Census Data 


Population (Actuals) 1976 Forecast 

Age - Group] Population | Households | Population Households 
15 = 24 Vpoe 500 149,195 Loo. 7 55 186,283 
2D 4 1,045,495 462,020 Ly 302 405 599 7,042 
35 - 44 942,660 472,909 964,545 491,918 
45 - 54 850,945 437,785 936,920 496,568 
55: ~ 64 6:23 595 344,115 695,680 339,581 
65+ 644,410 362,940 P38, 220 428,577 
TotaL 5,494,605 212207140 67, 190,690 2 DO, 969 
Absolute 696,085 363,829 
Change 


Census Data 


Sources: «197 Ul: 
1976 Population: Census Data 


PL P2D 3S. Ministry or 
Housing 


1976 Households: 


The tenure pattern over the same historical period 
1951 to 1971 was then extrapolated and applied to 
the projected 1976 total households as shown in 
Table ¢.3. 


Tabla C.3 


Forecast of Household by Tenure 1971-1976 


(1971 Census) Actuals 1976 Forecast 


; 1 
i¥ogere fe Rona OwnerennD Tote Rental | Ownership 


Sources: 1971: Census Data 


L9OP6 ch nak ok Die Sue ithe Lay pO fas Ouc 1G 


FORECAST 1976-1981 


The same methodology was used to project household 
formation, to 29sl. “Table C.4 indicates family and non- 
family headship rates based on the trend from 1961 to 
LOG. 


Table? C.4 


Projected Headship Rates 


Population 976 (Census) Actuals 1981 (Forecasts) 


hae Groups| moral | Famil Non-Fam Famil Non-Fam 


Sources: ~ 1970 = —Census Data 
LOS SPeP.D.o. MInistiey, Ore lousing 
These estimated headship rates were then applied to 


the population projections by the same age groups to 
derive household forecasts by age of household head. 


Table C.5 


1981 Forecast of Population and Households 


by Specific Age Groups 


1981 Forecast 


1976 Census 


Age-Groups| Population Households 


Population Households 


i By Rete (Arp es, igs Boar age 762s, auc 243,540 


TOU 27205 607,720 1,483,180 726, 156 


65+ 


964,545 
9367920 
695,680 


133), 92.5 


S05, 7toS 
497,045 
3914,670 


437,750 


elo, 427 


W307 39 
194213 


O21 pod 


59S, ULL 
506,81: 
452,701 


SIGS Sat hos 


Total | 6,190,690 2,634,620 6,774,462 3,040,872 


Absolute 


Change 58a, 2 406,252 


Sources: 1976: Census Data 


198i: “Population:) Central’ Stetisercal 
Services, Ministry of Treasury and 
Economics. 


1981s “Households:; Pl P.D.S., Ministry of 
Housing. 


The tenure pattern over the same period 1961 to 1976 
was extrapolated to 1981 and applied to the projected 
1981 total households as shown in Table C.6 
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